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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which the oxygen deposition amount and internal 
defect density in silicon during or after heat treatment can simply and accurately be deduced in an 
ultrashort time by performing numeric calculation with a programmed computer when factors such as the 
initial oxygen concentration or heat-treating conditions are known. 

SOLUTION: This method comprises inputting the initial oxygen concentration in a silicon single crystal, the 
impurity concentration or resistivity in the single crystal and heat-treating conditions applied to the silicon 
single crystal and calculating the oxygen deposition amount and internal defect density in the silicon single 
crystal after the heat treatment in the method for deducing an oxygen deposition behavior in the silicon 
single crystal with a programmed computer. Each factor dependence is determined by the method and 
used to thereby determine the initial oxygen concentration, impurity concentration, resistivity and crystal 
thermal history of the silicon single crystal wafer to be used so as to provide a desired oxygen deposition 
amount and internal defect density during or after a specific wafer step. 
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ABSTRACT 



A prttctical computer rfmulaKon tocbniqi3« has been developed to predict oxygen precipitation bohavior 1t> ry^UT^^ 
silicon wafer* during vrtmq ^thermal wdwbw. In this ^imuiation, an empiricS Ifactox ™ & ' 
boundary conditions of the Fokket-Planck equation of the oxygen precipitation T in ^t&t^^^^iS i^^JS^ 
assumption ol a homogeneous nuclealion procWfj proposed oy Schrtms a/ 1 pm^f Jn Wn^Jt ^ lAe f ^^^^ 
function of heaMrcotmcnt tempmtaK'saA-is^^^S^ con^Steation ko^l« dS££ ^ V ^constructed as a 
of the precipitation nucleation proce^-^ ih the^Tw BQTci SS^fSE^^ 

t;2i5^2« S*+v D f n 1815011 ™05?nsiaerataon. Xhe calculated results oarec fairly well with the B\t>6rimeAt*Vrp£ritTfXr 



Introduction 

Czochralski silicon (CZ-Si) wafers contain supersaturate 
ed pxygen atoms which can precipitate as silicon oxides 
during a thermal process in a large-scale integrated (LSI) 
device fabrication. The oxide precipitates can act as get- 
taring siifi* which remove undesirable heavy-metal impu- 

* EtectroehcmieiJ Society Active Member. 



rides from the device-active near-surface region.* 4 Higher 
oxide precipitate density indicates higher gettering effi- 
ciency On the other hand, mechanical strength uf a silicon 
wafer decreases when precipitated oxygen content becorr.es 
too high/ Thus, an understanding of the oxygen precipita- 
tion characteristics and an appropriate design of the oxy- 
gen precipitation during a. device thermal process is impor- 
tant to optimize the process*. 
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